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Aim: to compare the outcome of patients whose abdominal aortic aneurysm (AAA) ruptured following endoluminal repair
with those whose AAA ruptured prior to treatment.
Patients: over a 4-year period 434 patients underwent treatment for AAA with conventional open (n=253) and
endoluminal repair (n=181). Of those having open repair, 216 patients had elective operations while 41 had operations
for ruptured AAA. Four patients with ruptured AAA had undergone endoluminal repair previously (Group I) while the
remaining 37 patients ruptured de novo (Group II). The patients in both groups were similar in age and sex but differed
clinically. All four patients in Group I had major medical co-morbidities versus 56% in Group II (p<0.05). All patients
in group I had a known endoleak following endoluminal repair. All patients underwent open repair.
Results: the proportion of patients presenting with hypotension in Group I (1/4) was significantly less than in Group
II (30/37). The difference in 30-day mortality for Group I (0%) compared with that for Group II (43%) was significant.
The four patients in Group I remain alive and well at follow-up 22 months after operation. The outcome for Group I was
better than Group II despite the higher incidence of medical co-morbidities.
Conclusion: endoluminal AAA repair complicated by a persistent endoleak does not protect from rupture, which may
not be accompanied by such major haemodynamic changes and high mortality as rupture de novo. Further long-term
results in more patients are required to confirm this intermediate level of protection.
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Introduction This led to a concurrent comparison of outcome of
ruptured AAA occurring after endoluminal repair ver-
The endoluminal method continues to be used with sus those occurring de novo. We present the results of
this four-year study.increasing frequency in the management of patients
with abdominal aortic aneurysms (AAA). Failure to
exclude the aneurysm sac from the circulation, how-
ever, is a common complication referred to as “endo-
leak”.1 Such an occurrence is frequently treated by Methods
observation in the hope that the endoleak will seal
spontaneously, despite the knowledge that aneurysms Between January 1994 and December 1997, 434 patients
with this clinical course may rupture. underwent treatment for AAA at the Royal Prince
Our interest in this small subset of patients, with Alfred Hospital. The method of repair was con-
the clinical sequence of endoluminal AAA repair com- ventional open repair in 253 patients and endoluminal
plicated by endoleak and followed by rupture, was repair in 181 patients. Of those patients having open
stimulated by noting survival in high-risk patients repair 216 had elective operations for intact AAA while
where this outcome would not have been expected. 41 patients in the study group had urgent operations
for ruptured AAA. Four of these patients presenting
with ruptured AAA had undergone endoluminal re-
* Presented at the XII Annual Meeting of the European Society for pair at a mean of 10.3 months previously (Group I)
Vascular Surgery, Paris, October 1–4, 1998. while the remaining 37 patients had no treatment prior† Please address all correspondence to: J. May, Department of Sur-
gery, University of Sydney D06, New South Wales, 2006, Australia. to the rupture (Group II). The patients in both groups
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Table 1. Clinical characteristics and mode of presentation of groups
I and II.
Group I Group II p value
(n=4) (n=37)
Age (mean years) 64 71 n.s.
Sex (F/M) 0/4 10/27 n.s.
Patients with 1 or more
medical co-morbidities (%) 4 (100) 21 (56) <0.05*
Patients with lowest recorded
preoperative blood pressure
<100 mmHg% 1 (25) 30 (81) <0.05*
* Fisher’s exact test.
were similar with regard to age and sex, but differed
Fig. 1. Contrast-enhanced CT performed in Case 2 demonstratingin clinical characteristics and mode of presentation
large endoleak and ruptured AAA. The endograft can be seen at
(Table 1). the 6 o’clock position within the sac.
four years previously and endoluminal repair of an
AAA with a White–Yu tube endograft one year pre-Case reports of patients in Group I
viously. He was considered a high-risk patient with a
history of two previous acute myocardial infarctionsCase 1
and coronary artery bypass grafting seven years pre-This 72-year-old male patient presented with a seven-
viously. He had angina on exertion despite cardiacweek history of back pain followed by collapse. He
surgery. In addition, the patient was a non-insulin-had undergone endoluminal repair with a White–Yu
dependent diabetic with a history of deep vein throm-tube endograft 20 months previously. This was com-
bosis four years previously.plicated by a perioperative endoleak at the distal end
Blood pressure was not able to be recorded onof the endograft. Secondary endoluminal repair was
admission but was restored to 140/70 with treatment.undertaken eight months later. This involved the place-
Contrast-enhanced CT confirmed endoleak and rup-ment of a further tube endograft between the distal
tured AAA (Fig. 1). Open operation was performedend of the primary endograft and the aortic bifurcation.
through a vertical, transperitoneal incision. AContrast-enhanced CT demonstrated no endoleak in
retroperitoneal haematoma was noted, mainly on thethe perioperative period, but did demonstrate endo-
patient’s right side. Suprarenal aortic compression wasleak at six-month follow-up. The diameter of the an-
used prior to ligation of the left renal vein and place-eurysm increased from 7.8 cm to 8.3 cm over the
ment of an infrarenal aortic clamp. Repair was by tubefollowing year. Tertiary endoluminal repair was
endograft and the duration of the operation was 2planned since the patient was very high-risk. He had
hours 45 minutes. The patient required ventilation fora history of four previous acute myocardial infarctions
three days and temporary haemodialysis for six days,involving two cardiac arrests and had an ejection
after which he made a good recovery.fraction of 12%.
Rupture of the AAA occurred on the day preceding
Case 3the planned tertiary repair. The lowest recorded pre-
This 59-year-old patient presented with a 14-houroperative systolic blood pressure was 100 mmHg. At
history of left back pain. He had undergone renalopen operation performed through a vertical trans-
transplantation eight years previously and endo-peritoneal incision a large retroperitoneal haematoma
luminal repair of an AAA using a White–Yu bifurcatedwas found in the left flank. A supracoeliac clamp was
graft one year previously. In addition, the patientapplied for ten minutes before being removed to the
had atrial fibrillation and hypertension and a seruminfrarenal position for the remainder of the two-and-
creatinine of 200 mmol/litre. The patient’s endo-a-half-hour operation in which the aneurysm was
luminal repair was complicated by an intersegmentalrepaired with a bifurcated graft. The patient required
endoleak, the site of which was difficult to identifyventilation for 24 hours after which he made a slow,
and which persisted despite three supplementary en-but uneventful recovery.
doluminal repair procedures utilising self-expanding
tube endografts at the junction of the body of theCase 2
This 59-year-old male presented with the sudden onset graft with both limbs. The diameter of the AAA had
increased to 8 cm at the time of rupture.of back pain. He had undergone renal transplantation
Eur J Vasc Endovasc Surg Vol 18, October 1999
J. May et al.346
Fig. 2. Contrast-enhanced CT performed on Case 4 after presentation
and before operation at which a retroperitoneal haematoma was
found. The scan demonstrates endoleak and minimal extravasation
of contrast outside the aneurysm sac. Note that the appearance
differs from the conventional CT appearance of AAA rupture.
Fig. 3. Aortogram performed on Case 4 after presentation and before
operation. Distal migration of the main body of the prosthesis
The lowest recorded preoperative systolic blood (approximately 1 cm) can be seen together with endoleak at the
superior end of the prosthesis. No extravasation outside the an-pressure was 170 mmHg. At operation through a ver-
eurysm sac can be seen.tical transperitoneal incision a retroperitoneal haem-
atoma was noted. The endoluminal prosthesis was
Table 2. Co-morbidities in group II.replaced with a bifurcated graft from immediately
below the renal arteries to the common iliac arteries.
Severe cardiac disease ASA 3 or 4 14
The transplant kidney continued to function despite Chronic airflow limitation 7
Renal impairment >250 mmol/l 4an ischaemia time of 49 minutes. The patient made an
uneventful recovery.
Some patients had more than one co-morbidity.
Case 4
This 71-year-old male patient presented with ab- The lowest recorded preoperative systolic blood
pressure was 180 mmHg. At operation performeddominal pain, back pain and haematuria three months
after endoluminal repair using a White–Yu bifurcated through a vertical transperitoneal incision, a retro-
peritoneal haematoma was noted. The endograft wasendograft. The patient had symptomatic ischaemic
heart disease, hypertension, diabetes and residual left replaced with a bifurcated graft. The patient made an
uncomplicated recovery.hemiplegia following a cerebral haemorrhage. The
endoluminal repair had been complicated by a peri-
operative endoleak. At the time of admission with Patients in Group II
Twenty-one of 37 (56%) of patients in Group II hadrupture the patient’s condition was sufficiently stable
to enable a contrast CT and aortogram to be performed medical co-morbidities (Table 2). The incidence of co-
morbidities in Group I (4/4) was significantly higher(Figs 2 and 3). These confirmed 1-cm migration of the
main trunk of the endograft in addition to endoleak. than in Group II (21/37) (p<0.05). Hypotension (lowest
recorded preoperative systolic blood pressureMinimal contrast was noted beyond the aneurysm sac
in the CT and no contrast was noted beyond the sac <100 mmHg) was noted in 30 of 37 (81%) of patients
in Group II.in the aortogram. The aneurysm was 6 cm in diameter.
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Statistical analysis medical co-morbidities in Group I compared with
Group II. One would anticipate a better outcome from
Differences in means were tested with an unpaired t- Group II, but in fact the reverse was true.
The following hypothesis may explain these pre-test for independent continuous variables, and Fisher’s
exact test was used for differences in proportion. liminary findings. An endoleak allows systemic arterial
pressure to be communicated to the sac of the AAA
in the same way as would occur in an untreated AAA.
The risk of rupture, therefore, remains the same in
Results patients with an endoleak following endoluminal re-
pair as in untreated AAA. Once rupture occurs, how-
The proportion of patients presenting with hypo- ever, the quantity and rate of blood lost outside the
tension in Group I (1/4) was significantly less than in aneurysm sac is limited by the cross-sectional area of
Group II (30/37) (p<0.05). The difference in peri- the communication between the aortic lumen and the
operative (30-day) mortality rate for Group I (0/4) aneurysm sac via the endoleak channel. In the case
(0%) compared with that for Group II (16/37) (43%) of an untreated AAA, however, the blood loss is
was also significant (p<0.05). The outcome for Group unrestricted and limited only by the defect in the
I was thus better than for Group II despite having a ruptured sac. In situations where the endograft has
significantly higher incidence of patients with medical slipped from the proximal neck of the aneurysm into
co-morbidities. The four patients in Group I remain the sac it is clear that the outcome of rupture would
alive and well at a mean follow-up time of 22 months be totally unaffected by the preceding endoluminal
after operation. repair. However, in situations, where the endoleak
channel is small it is conceivable that the channel may
limit blood loss following rupture.
Further long-term follow-up and analysis of a larger
Discussion group of patients is required to confirm this apparent
intermediate level of protection afforded by failed
Since the 1950s when successful abdominal aneurysm endoluminal repair, which does not prevent rupture
surgery began, technical advances, both intra- and but enhances survival following open operation for
perioperatively, have been made that have reduced rupture, possibly by ameliorating the haemodynamic
the mortality rate for elective AAA repair to less than changes associated with the rupture process.
5%.2,3 The same, however, cannot be said for ruptured
AAA, with reported operative mortality rates con-
sistently high between 35% and 70%.3–14 Several centres
have now documented that the maximum transverse References
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